Potassium induced release of GABA and other substances from the guinea pig cochlea.
Gamma-aminobutyric acid (GABA) has been proposed as a neurotransmitter of a subset of efferent nerve fibers in the mammalian cochlea. We tested this hypothesis by examining if GABA was released by high concentrations of K+ from the guinea pig cochlea. Artificial perilymph solutions containing either normal K+ (5 mM) or high K+ (50 mM) were perfused through the perilymphatic compartment of the guinea pig cochlea while collecting the effluent. Nineteen primary amines including GABA were quantified in the effluent by HPLC. This was carried out in normal animals and in animals pretreated with ethacrynic acid and kanamycin to destroy the organ of Corti. Significantly greater levels of GABA, taurine, glutamate, aspartate, glycine and three unidentified substances appeared in effluent collected during exposure of the cochlea to solutions containing higher K+ than normal K+. Compared to normal animals, destruction of the organ of Corti significantly decreased the K(+)-induced release of GABA, taurine, glutamate, aspartate, glycine and one of the unidentified substances; although significant release of glutamate and taurine still occurred in the destroyed ears. The release of GABA is consistent with it being a neurotransmitter in the cochlea. In addition the results: confirm the release of glutamate and taurine from the organ of Corti; suggest that additional substances may be released; and demonstrate the release of glutamate and taurine from tissue other than the organ of Corti.